Nutrient metabolism in pancreatic islets from protein malnourished rats.
The metabolism of D-[5-3H]glucose, D-[3,4-14C]glucose, [2-3H]glycerol, L-[U-14C]glutamine, L-[1-14C]-leucine, and L-[U-14C]leucine was investigated in pancreatic islets isolated from either control rats or animals fed a low-protein isocaloric diet, containing 8% instead of 20% protein, during both fetal and postnatal life. In the latter animals, decreases in body weight, plasma insulin concentration, and insulinogenic index were associated with two major anomalies of islet nutrient metabolism. First, an imbalance between oxidative and anaerobic glycolysis was found in the islets of rats fed the low-protein isocaloric diet. It coincided with a decreased circulation in the glycerol phosphate shuttle, as judged by the generation of 3HOH from [2-3H]glycerol, and was probably attributable to the deficiency of mitochondrial FAD-linked glycerophosphate dehydrogenase previously documented in islet homogenates of the rats fed low protein. Second, the transamination of L-leucine to 2-ketoisocaproate was decreased in the low-protein-fed rats, while the oxidative decarboxylation of the 2-keto acid and the further catabolism of isovaleryl CoA occurred at normal rates when expressed relative to the initial transamination rate. These metabolic anomalies may account, in part at least, for the impairment of insulin release in protein malnutrition.